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(54)Title: TONER AND TONER BINDER 



(57) Abstract 

A toner comprising a toner binder and a colorant, characterized by comprising resin particles prepared by extending and/or cross- 
linking a dispersion of a reactive prepolymer (a) in an aqueous medium with an extender and/or a cross-linker (P). The toner has a Wadell's 
operational sphericity of 0.90 to 1. 00 and is excellent in flow, transferability, hot storability, low-temperature fixability, and hot offset 
resistance. 
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7sy^ (bs) <tLT«, m.m^ 2 1 2 (D h (Di)^m\,f ^ti, mw- 

bl~b5OT75/«-^>^a-vi'LfefcCD (b6) tUTliv HiTSBb 

^ ^ tJ- yj > fb if ^ 6 n 5 . 

z:n675>^ (b) 0^-&}ffSbVi=b<Oti. bl (#{3 4, 4' >? 

>) 43J;(!^bl(!:^J'^S©b2 (i!tlcv?xf^W'>h'JT5>) rojg&ife-u 
feSo ^g^i^jroJt^fi, b 1 tb 2<D^;U]tT', il^l 0 0/0 — 1 0 
0/10, jffSU<filOO/0~100/'5-CfeS. 

^a*IS^-r^Ct*«T$-2), KJ^?^±?PJ t LTtt. ^y75> (i^X 

^;i^75>, v?-r5^;uT5>. :r5^;W75>, ^':7u;P75>7it*) . 

75>1^ (b) ©tk^li, -I'Vi'Z:^— hS^^-r-Sr/UTl^'J-^- 
Ca) 4'«)-fV->7:f^-^-S(NCO]^:, 7S>I1 (b) (D 7 5. y m 
[N H R) ( R tiTKs^X « 7 >»mr (D^SJt [N C O ] / IN H R 1 t L 
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$fSb<fil. 2/1-1/1. 2T!fe^, 

7 ^ >m (b) tbTb3~b5<&ffll^SJl-&tt. [NCO]<»: (b) 

f/Jl/SO^-^ft) (YHx]«tOl?SJt[NCO]/'[YHx]i:UT.il#l 
/2~2/l. it?SL<f±l. 5/1-1/1. 5, ^e.»'jf?*L<« 
1. 2/1 — 1/1. 2-C^-5o 

^SJt^-htB«aH{'"rsc<tT. ':7UTS&tt7J?'JxX5r;U (i-b) © 
^3- ^ g 36^* < i'i > W 3}^ -V h :^ 7 -tl 'V h fp] -h f -5 = 

[I] ^ri5^.^T^i. C7U'7i^^-zr^tt$nfc5i?ujcx5^;u (i 

'>U7i^-&fi7^^>iSS-&toH;fi. S^10/0~l/9-lr^0, if* 
b<« 8/2 — 2/ 8, Se.tCjff*U<a. 6/4~3/7-rd5^. ^ 
U 7 m U ^ > ^ m XT ^ :i -C' . m^-y h;r:7-trv h1±*«rS] 

O U^' >*§^CD-&S14. 'y U7 > ^ ^ <D 

mco-^s.t.ux. ii-^aoo- 8000, jjf^b<n. 4oo~5oo 

0. #{C$f^U<l± 6 0 0—4 0 OO-Cfe^. 

<H27j~1 0 0 07J, $'=>t-$?SU<l±3:^— lOOTJT-^^, dc^ 
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^ "T- m ii -r ^ (D \Z m T ^ W- ^ "T- wlT J: o (i) ^JiW^-g-Ji, 
^^^m^^&it, il«2 0 0 0 0JUT> ji?SL<t±l 0 0 0-1 0 0 0 
0, $i=,f:::$fib<« 2 0 0 0~8 0 0 0i::S>^. :i<Dmm\z-r ^ t 

a^^u^hif'^y^f — (GPC) $rffll/iT7}^UX5^U>SIP:<hbX^ 

^•|±^nT^i?i''iJi^'Jx;^7^;i' (ii) "^h-^ — ^'^^>^' — jS.^t.l'X^ 
fl-^-fr^ctfe-e^-s. (ii) ^^^ffl-rs^t-e, ista3£«tt:feJ;D^7 

( i i ) U T tt , M te ( i ) <D >J5 'J x X 7" ;U ^ t |bI ^ U sj- — ;U 

(1) <?! u ;u J^* > (2) 1 05a,iiS-&«a^cC t'^^^^tf e. n, 

fe(Dfc(i)t|WI^-rfe-5. 

Sfc, (ii) ti«S^t4o#'JxX5^;i/irctj--Zr;^<, OW;S'>^-&. 

75 Hi!g^T^i4T-5:;^^tUT«, tJ^'JXXt^JU (ii) ^mSS^f 

s 11$ I:: . ( 1 ) , ( 2 ) t i: t> 5}? 'J T s > ^ « 7 5 y T ;u □ - ;u ^ 
^t- ffS -r ^ 7^ ft ^ t> n ^ o 7f^ >j 7 5 > . 7 a y 7 n - ;i. t b 

mijZeoD (bl) ~ (b3) iz m mfs. ^ 0> i)^ m If ^ tl ^ . 
(i) t (ii) Hi>;i<<!:t>-SP7!)<4a^UTV^SCli:*«fiia5£^tt, 
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t ( i i ) « met O m ^3c 7!)« J? ^ b . 

(ii) ^ -^t (O (i) t (ii) ©afiJt«, l}*-yh^7 

95-80/20. jif*L<H 5 /95-30/70, ^^{C»^U< 
» 5/9 5-2 5/7 5, !|#Cji?SL< ti 7/9 3-2 0/8 OT?fe-&. 

(ii) tt, yji./^ — SX — ->3>:^n^h^^:7-f — (GPC) (Dif 
□ -^byp^AtwiStiT, 1000 — 10000, jff^U<« 1500 — 
1 0 0 0 0. S^fCihF*U<tt2 00 0- 8 0 0 0 (D^m\Z — i/ 

(ii) (D7i(.m-mm\i- 5 E^Jz-c $> ^ :l iifj^tff^ < . ^ ^ izttf^v < \t. 
10 — 12 0, #ir$f^u<« 2 0 — 8 0 -c*So ;i(DfofflJ::-rsc:<t 
T- SSi « tt ^1 S ^ ^ 14 © 1^ iL ® ^ ?|J ic T^cC S o 

(ii) <?3Siffittil^o-i2 0, »^b<iio — 5 0, $e.irif?mb 

ii^3 5- 8 5X:, jff*U<ti 4 5- 7 0'CTfeS. 3 5'CiU±t3-r'5 
•14 *i [fi] ± -r 5 . S 4 « ^ 0J 3i t> . 2^ ^ (7) h — *5 T H . i> 

l,^_^>^^>-$,-_<ORf)iJ#tt^ (G' ) ?flOl£^i&Sc2 OH 
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zir;fet/iT1 0 0 0 0dyne/'cin^<J:75:-5i£S[ (Ts) ti^ . ii^lO 

o'C£^±, $?SL<tti 1 0-2 0 ot:T«.^c 1 0 0 x: si±\z-ri> 

h :^ - A' -f > — © ite 14 t L T H , S'J ^ /I idi & 2 0 H z 13 43 1/^ T 1 0 
-1 6 O-C-f^S. 1 8 0'CUiT{C-r'5Ct-Cr{E&ia^«tt*«rp|±-rSo 
s«T77J;0^5l'iC:t*«J?^Ll/i. SUii&x.StTstTTjO^ (Ts 

(T77-Tg) ttO~10 0'C75«Jff*bVi. $^,tC»^b<ttlO~9 

m m (D m ^"^i 2z \^ -r: i-i ^ <D . mn^^zjpm^m'Simi^^ i:: 

r — 7. h JLu - G , '^>>?5^>-i'XD — , h:5^;jc>h-fxa — , -r> 
K :7 7 — 7. h 5i- u > . -f :tr > H , a' ^ n b t n 'j > u H , 

H2G, P-yS>FB. O — ^5>BU — ^^JI/A-T^U-^hB 

tI- ^ 1/ - ;u 3^ ^ r> > B « :t -r ;p h* > ^ o p . v i'* 3^ -f h . ^ a /j: t' 
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* <D "7 i7 X t L T H ^ 331 O tj 55^ M ffl "C ^ . ifij ^ 'J * U 7 
f ) : &m^it7KM ^ y ^ > U y y C7 7, . D- 'J ~ )\^ U y ^ 7. U i£) 

i- U y i7 X . ^ > > U y i7 7. , h U 5^ n — ;U :/ a > h 'J >\ 4^ 
— ^> ^ J^V 7. h — JVy^h^^^^— ^> ^ :x.^) 7.V 1 )l 

^ > :^ — JV- i:^ X 7^ T U- — h T^J: ) , U T ;U * y — ;i/ :r ;^ ^ ;U 

7 ;U ^ ;V T S h' ( h 'J pi 'J V h ^ h 'J ^ 7=^ T 'J T S K ?5: if ) ; ^ J: t5 
7 ^ h > ( V X 7^ T U y h > Jic i: ) ;^J: if ^ e» tl S . 

50-1 ZOt:. $e.{3^?Sb<li60~90'CT^^o St,^. *^40'C 
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UT, 5~l00OcpsA^iffSb<, $etc:$f^L'<tt 10-100 
cpsTfeSo 1000cps?:^A-57-:/i77>tt. 

j,^_tti<7)r7.;;/77.cr)^;^gHii^0~4 0mm%Tfel9. 57SL< 
{i3~30SM%. 1#fCjrf*L<H10~25mS%Tfe^. 

5£ 0J <0 h — *5 T H . $ I' . ^ m SiJ ^IJ *3 i 1)^ g5t ill fk ^Rj ^ ^ 

TiB^B.^ [fl] (Dz^rn. ^Jzzj^nm [m] <oh:J- — /N'-r>5^— 

%b;i [m] © h :>--A'-f ^^J^ft-r^:^^ ^ l^TH, iUT®® 

~ ® 05 ^ ft ^ t? iiit -r s ;i t -e ^ 2. . 

J, ^ _ ^ > >5.- _ , m ^Mf}^ ^ ta ^ h ± - u n =^ mm^m'i^t . m'BW 
3^ -r s :^ ^ . 
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h i- - ^ n ^ h i- - /-^ ^ > y - ^ ^ m ^ nw: . mny h 

Zy ^^ — (Dnmm ( 0iJ A l±' 7X ) 13 ii- #4 5 it . t/i "C lg ?PJ ^ jS 56 b 

h^-s^^j^^^*. j^in^ir. sM^i-gfi. fgj^LT. — 
*t ^ ^f f, n s . 

a r» 3&« , *i ^ :riT -> V — :^ ^j: 1 1 1> ^i- tit ^ SE -r $) s -e iff * 

3^- tit t I- T « , TKfgtt^^^^ 'J t' ;H3 — t K □ ^ -> 

^ ^ m m r^m \z }i . m^^nm*^ h u ^ 

miffi 75» t> * . 

^b;3 [n] tc ^ T^iz!i-r ^ . 
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m (/3) t <7)SC»f' J: 0 , (a) J:^// i li^efil^ -B-TJBfie 

/£feH^*ISiJ (e) 05a^*^^t>-BribTJ±. TIE®, ® ;i <h* ^ ^ 

(al) ^ (3) *«f£tt7lC*«^#^k'&'fe (0 1) (Dm^-^fj 

(D^ (a) 7b^^-rsJ&ft;14S7i^S1±7K^aW® (a 2) trS.^, ^ 
(/3) *tfl5i47KS--&W«<hSf^"J«^?i^b^'^ (3 2) 

ti, -fyS^T^— (a la) , ya-yiJ^'fb'fVv'T^— hS (al 

b) , x;J?^->» (ale) - mmy^^mm (aid) i5J:t/m/N^<H 
S (a 1 e) U aiJ^mif , ;in<E>(D^t>!if^l^^-^'h(D\t.. (a 1 

a), (alb)i3j;I/(alc)T$)0.1#f'{if^H/^'bO«. (a 

la)^itX(alb)irS'5. 
y a i7 'J ^ — ^ ^ (alb) tUTti. -fV->T:^-hS 

(7) ;i t* ^ e. n ^ . 

Vi:^<J7S>^ (/31a) . tJ^U (/31b) , ^i? ij ;U ^ ^ 

(0 1c) :foi:i;t7K(3 1d) ;/ia:A^^tf?.n^.. :l ti <^ (D o iff 
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SUV.fcOtt, (31a). (^lb)JoJ:i;(eid)T$.0,S^> 

t,<73H, yD«vi^'(k^nfcd?'JTS>m^il/ (0 1d) T*^. 

(/31a) O^^. if.^) 7 ^ >mt\.r\i. i^7^> (31a-l) 

v?7a> (/31a-l) tUTW, Btrairo^l^ [I] I'ffl''^^^ (b 
1) t ISHt^J: t><^*^^^f ?>*^' 3 ~ 6 «^fcli^nfilfigA-ha>5j? U 7 S > 

(eia-2) tuT«, (b2) iz m ^ (D i}< m ^ tx ^ . 
;i? u 7 s >^*^« um-^mtz-^^uy c^itm-c-^^y i^it^nrzit^<^ 

><b «K!J . :r ^ 1J- u > -lb -& ^j: AS ^ e. n 5 . 

*5C2 ~ 1 2 cD7JU^U>i7'iJ (1tlCX5^U>^'U 1. 4 
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(^^^xt^muE) ; x^^y-;w. -rv 

2) tUT«. ^D-v^^k$tlTUiTt>J:l.^7ayS (a2a) . 

^ (7;i,:3-;H4 7jcSE»*^^^^^-^H**^*^ (a 2 b) , ^ )\^ 

ti^hm (« 2 c) Ri;:*;i'#^->jus (a 2 d) ;^£H*^^^if e,ns. 

^UUifeCOli, (a2b) "C$)So 

^.-hlH (0 2 a) . 7J?.J x:l?^1f< (3 2 b) , ;J^U:^7JU#>S^ 

m (02c) , 7}?UK«S7K!^M (02d) 43J:r/^'JmA^<l^!S (3 
2e) /j: t'*«^tf e.n^o cne>®^^Sf SUi^^b'Dti, (32a) 43 
iUC(32b)TfeO>$e.f-j?^b<'^fe<^^i> (32a)T$>S. 

^'J-r V->T^^- (32 a) tbTtt, ftilfiJEBJ [I] ffl 

d5.J^ V->7:^-h (3) t!^*i^fero;!)5^tf e.n. » * b =b © t) 1^ 

f$ T' S . 

Tj; U Xd^^H-^ (3 2 b) tUTli, ;J?U d^'J ->-:^JUX-7^JU 

( X 5^ > i?' U =3 - JU >? 0 -> ;p X - 7" , -5" h ^ 5^ V > ^ U :3 - 
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#u^;u^^>is^^ (3 2C) tb-r«, R^fs^Bj en i:: ffl rc .j 

<>: 75^' ^ If n S . 

^^UKA^f 2 e) t MtE (3 2 c) (D^.N^-f H 

:7:nx;i..< v->7^^-h/^^') > */x4^:^^-tff H ( >'* ^ ;w u ;u 

^^U;P7S>;^i:i:) ; ^ / T S > * o b (D 

4>(D«tt7jc^^:^Sl3]<^^M^^tfct«l/t^l^'-'^' 1/2- 
2/1, «^*U<«1- 5/1-1/1. 5, ^^,_»C»*U<ttl. 2 
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m y h ^ y-t h i± -h^ \^ ±-t ^ o 

^ — (a) a:UT«, #'jX7>5^;Ur^U'^SU-7— (ax) , 
XJj^^^-XSJIi^^U'J^UV- (ay) RtJf:i?>J':7U^>:7"U#'JV- (a 
z) 7it'*^#tfe>^^. Cine.©0"^J?*l-''^fc«^ti« (ax) ISlU 
(ay) i}#H$fSbVit)<oa (ax) t?feS. 

U X X 7- ^ U 5}^ U -7 - (ax) t b T H , Hfl le ^ [13 I' ffl ''^ 

(1) <h:3?tj^ji,3j?>^ (2) (Dasi^«i*)^<h**«^tf^n. 
X7i?^->1^j|i:^i/'l?'J^- (ay) tbTH, t'x:7^y-;n^ (f 

o ju t h* u > i: <o M in 3^ 'fe 5^ t' 7&^' ^ i-f e> n s . 

Tj^u-^^w^^^y^^u-^- (az) tbTfi, ;j?u=a- — ;w (i) t^j? 
u -f V -> T ^ - ^ ( 3 ) CO a in <if ^ 6 n ^ „ 

(1) ^iU^ (3) tUTJimllE^BJ [I] Iwffll/ifefeOTtl^ *> 
or) ,51 ^ Vf e, n , $f * U |5l tST S . 

(ax) . (ay) S:0^ (az) 7Si:fCSJ^^1*S$r^WS1i-^»:&^t 

® (3!> A- T > tK m S ^ ^ * 'J X X 5" ;U :7" u- 7}^ 'J V - , ts )\y ^ )V m 
1JV-, 7KmS^^X3j?:^>'<aflgyu;j;u-7-, x:15^->S-&^X7li=^ 
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(1) <t 'J > ^ (2) (Ditmt^. tK^sio 

H) <b*;i'xH^->;PS ic ooHlro^ait [OH] / [C O OHl t UT, il 

■^2/1-1/1^ jff*U<lil. 5/1-1/1^ $t>l3|lfib<« 
1. 3/1-1. 0 2/ lT'^S. *3iOy^3}?UV- 

U ^ V v-T^- I- <?= miE^B-^ [I] tCffl U V ->7 

- K«[N CO] fc, ,K^i&^:^7}?.JX7.7^;V07KK^tOHl©^gtt [N 
COiyiOHltbX. ji^5/l~l/l^ »^L<H 4/1-1. 2 
/I, $t.f3»^l-<«2. 5/1-1. 5/11?$.^. -ftfirotMBJtPE^i-. 
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8-2. 5 f@T'*^, JbielaKf' t-S :i tT, (a) (DW&^^Zf/^ 

(a) OSc^l^^J-^Sti. ffi^500~30000, i^^b<«lO 
00-20000. $e.l3H^^L<« 2000~10000-CfeS. 

a>^a>Sa,^^.*^^.^ 1000-50000. »*l.<l± 2000-4 

0000, $e.tr»*b<ii 4000~20ooo-c*s» 

(a) ©igSfi*4KJi^ 1 0 0'Cf':teV^T. ffi^2 0 0 OtJ^^XU^T. 

jrF*u<ai 0 0 o#'fXWT-r$.So 2 0 00^-rXKi.TJc^^c:^; 

jS:$ii:fc<&Jli (I) 75^ m (I) <7)mS¥ 

<ii2:^-iooo7?. ^btjff*u<H3:^~ioo:5T'feSo 
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± b . 

( I ) ^: (II) tt'>^ < t b TV^ ^> d i: A«<£iS^«tt> 

(a) (II) TS>?>x-vH5fv'j-7 — tt^(!y©mE£*^fiF^bi/io -rtj. 

^ . ( a ) U X X y U U V - (ax) (D ^ I' H , 5^ K 

7ifij-7-tLTii> ^u^r-Jb (1) t#'j*Ji/^>s? (2) tcDmm 

•g- ffe !(f * b ('^ - 

(II) t <£^aS«tt<^m,■^.*^ , y S x- -> a 

>i7D^hi^77'<' - (GPC) <D^DVhy^A{::*3V^Xifi#10 0 
0-10000, JT-^L<« 1 5 0 0-10000. $?,lC$f*U<tt 

2 0 0 0-8 0 0 o©|gB»cf — ^^^)-^fi^w-rsct;i^iff*b''^o 
(II) (I) (II) comatfctt, jS^5/9 5 

-80/20, »*U<tt5/'9 5 — 30/70, :Se,lzirf*b<«5 
/9 5-2 5/7 5. !Kft;i5fSb<J3:7/9 3-20/80TS^. 

-^5^m [ U ] ^ T , h :^ — A' -f > — J5E ^ O 5 ^ ^ ^ ( T 
g) ttiffi^tSS-SS-C, i[T-SL<«4 5~7 0'CT$)^. 3 5"C1^± 
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OHz{::*5V^T10000dyne/cm^t^^ra^ (Ts) A^, il^ 
;i <5i T' ilK * >y h * ^ -t ^ ° 

(TT)-Tg) ttO~10 0'CA^!ff*U<'^. $e,lC{if*U<tilO~9 
:*:^B^ [fl] icffl ?)7jc3^{K{*: t UT«, 7X ^ 3^ T 'b J: l/» , 7K t S 

7 ^> > . -fe ;u V ;w >^ ri ( ^ ^ ji/ -t V ;u y A«c i: ) . i&%^'r h >m ( 7 -fe 
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;i m&M(o^mmh^m [11 iimmx'$>^, 

[13 il^1i^t)<^7i«^tf ^ fell? * bi'^ % <^ > t>I^*J^-C* 

?SR9 [1] iz^mnnmmmis^zfmmitm^^mr ^ ^ t 

*:^BJl-43liT, (a) (D if^i & ft- ^ ^ ^ fzit^ m 5. J^- \' ^ 0 m 

se^n^^^^oD^sii. ^^{4 e.. ^'(ig (d5o) 

8 p. mX & ^ o 

ti^l4|^KWlC)*J^-C*S:i^i*^<ff*L-< - Wadel 1©^ 
fflXj^JI^^iibT. il^O. 90-1. 00. iif*U<«0. 95-1. 
00.^6tr«^*b<ti 0. 98-1. 00 -r'feSo3^BBJ»'*5l,iXli. 

4c%BJ [n] (Dh:^- — roSS^fe^rUJBjrs. 
iJ- gic ^ ^ (/3) tSJS$-&TJ^fiE5nSo 

(TDMBt^fei^Dn^T, -fr/uftfr:^l'i Oi^MJ^tt^.:?;^^^ <i:'>5>^^tf ^^^• 
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s . * ^ :fe t» T . m^m^ mmm. ^mmmmr^ E(Diti(D h 

< >Z-m\i^< > «S ^ ^ 52 it «i> > ^ lin b T =b i , rziiX\i. m 

il^lOOO~30000rpm, <i?*L<Ji 5000-2000 
0 r p m T «. -S . ^ P5 ^ « # I- iS ^ « ^ ''^ - A' 5^ ^ TO « > 

5j-^|itCD?aS<hbT«, il^. 0^l5 0-C(»ni£T)> »*U<«4 

(D *6 m ® < ' m ^ a ?i 5f $ U W. 

7U7l?ijV- (a) 10 0gllJC^-r^7lc?^il^*^ro^fflStt^ jI'^SO 

--2000 masB. $f$b<ttioo~iooomsi5i5Tfe^. soa 

n^V^. 2 0 0 0 0mfiSB€:MASi:M^MT'7^«/^ = 

i , -i^ 2113 Ji& i: T , 43- JPJ ^ ffl S d t t> -tr ^ ^ . 5i- St ?PJ * ffl 
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nmf^'&n ( K 7^ v ju -fe* > 'I"- > ^ ^ >^ 'J ' ^) )\^^m.^ 
^ « 5 *^ h i- — <D ^ "mw *^ ^ tff ^ ' 

^ _ ^ fC S -C 5f ^ U . ^ f§ i» *^ 1 0 OXl^mX'^ 

-5 . tK t S ^ t * ^ ^ "^^ * ^ ^ * ^ ''^ • * 

14 *5 V> t5 5 *^ ii? ^ U l/i o 

X > rj: t* ^ e. n s o 

oBt, ^f^u<ao~ioogiJ, se.t:i»^b<ti25~70gp-c^5. 

4 P# PpTC ^ . 
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^ ^ ^ ;i/ 5^ > 5 - h ^ ^ ^ * • 

m^mv^ n intern -^^^i^-r tiz^^x^mm<D h^-f}U%^ 
ti ^ . 

^ & t b T « 

(i) CD c> ^ -5 V^^ >ifS ° X'^tt^ nfc;l? U X7.5^JW (i-a) tLX\ 
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7lcSES^W-rs#'Jx;^7^;i^ (A) t.J^'Jl'Vi-T^-h (3) t<DK 
$>^\^^\t (A) t (3) tTjt'J ^--'l' (B) t(DK]:C^^Uiif>'^ 

Upi--;!- (B) t>fl5tS^B.B [I] (TDtT^U :r-JU (B) |FI |i ^ t, © *^ # 
tfetl. tif ^ i> (D ^ ^ ' 

(A), t (B) ©tb^-«> (A) ©tK^SIOHaI^ (B) ©7XI6» 
<^il/o~l/3Ta5S. 

(3) Otb^li. MIB^B^ [I] lNCO]/[OH] t 

UT, ifi'^ 1/2-2/1, «^*b<«l. 5/1-1/1. 5, 
t3$T^b<«l- 2/1-1/1. 2-C&^. ^fc, (3) ©^^g'b 

7X^s=&w-r-2.# u x7.5-;u (a) tuT«. (i) tTi? 

^Jtl)v^^>^ (2) (Dm)^-&i|*i-c , (2) ^-o;^7 ;u^^^r->;uScfc 0 
=b (1) rti(D7Km«ro*>'i^^^i^snjicffl Lifcb t'A^^i'f ens. 

7X^s=&w-rs#'Jx7.7^;i'©i5^^^^?'t-'^^"^^^^^**' ® 
1. 8-2. 5PT$.s. ±umm\z-r^z.tx'. u ^ 

>1?'J*-;W (1) J: 'J # > S£ (2) .hUTli. nllfBfSIB^ 
[1] 0) (1) :te<k^ (2) ^hl^^^^tiro^^^tf-^^T-^ 
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(1) L i3 )v ^ > (2) (Ditmt). mm^m [n 

-:7U'Ti|ig-&T-^tt^nfc#UX7.^Jl/ (i-b) ti.-C\t. "yT % 

-hS^Wt-57i?UXX5^Jl':7'I/;i5U-7- (a) t7S>2S (b) 

(a) t (b) i:OS^4^!I*«5T^l^''^. 

(1) ^it^') ti (2) t ©a*S^^-eA^^^stt7K5S 

^WS^W^^^ 'J ^^^^''^^ $6t-^'J-1'V->7'^-h (3) 

(3) , 7 5>M (b) tLTVt, mlfEfS?^ [I] © (1) , (2) , 
(3) , (b) tl^^^*><^*^'^^^'^^' 5f^bVifc(D=bl5ltl^T«.^. 
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O U 7 ^ t p \^ ^ y ^ <^ ^ it^f-y V -ty^-j h14©m,"^v*^6, 

a^io/'o~i/9-t?$>o, jf$L<tt 8/2-2/8, 

fPCD^^ittbT, a^300~8000, Jf^L<H, 400-500 
0. 4$lrJffib<H 6 0 0~40 0 0ffeS. 

<ti27J~l000:^, $6lC»SU<«3:)5-100:^-C*So C<7) 

12 a S ¥ J5 ii- S t -r S 1§ ^ T <. ^ !l& ^ 1^ ^ ^ S tr <fc V ^ . 
3>^a-7H^'^:7^' — (GPC) ^£«ViX3}?'JX^l^>m^tb-C^ 

(ii) turn, MIB (i) (D7j?ijxx-5";i/P3c^J-tini«ja:Ji?u:a--;i' 
(1) t u * (2) t <7) a ^ 7i if 7&« ^ vf e. n . »sbv^ 

feODt) (i) tlSIfi^TfeS. 

£ . ( i i ) 3^ 1± # U X 7> -T- ;U f£ -P ^ct < . O 1/ 3^ > ^ ^ O 
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TS H^-&-C^14"r-5:3&Stl-Tti, 7J?'JX7>7^;U (ii) S:S^-&T 
SKItC. (1). (2)tt=fo{'#'JTa>SrcH75y7;U=i-^l'^ 

-C (4 . nG SB !^ B>B [ I ] <D ( b 1 ) ~ ( b 3 ) t lU <ll /j: CD A< ^ l-f e. n ^> . 
(i) t (ii) t4iJ?^j<ttj-BC7!>«fflSbTU^:it*^{£?a^«tt. 

fig ^ t ( i i ) « ^fit O ffi fiE *5 » S U «/i . 

(i) i: (ii) (J5SSi:b«. W:J^vh*:7-b'yh14Rt;fiiaSft(S??14^i 
{Sia^^tt<7)M3:ffiO)ia.^>75^e.. ffl^5/9 5-8 0/2 0, fi^*U< 
« 5/95-30/70. 5^ triff*U<tt 5/95-2 5/75. iff 
lCfi=^U<«7/9 3~2 0/8 O-TfeS. 

(ii) tt. 56 [I] yji./^-^a:-->3>^DVhi^5:7 
^ — (GPC) <75i7DVhi?"^Atw;&^^T. 1000 — 10000, Jff 
*b<l±l 500-1 0000, $6 lCjif*U<« 2000-8000 

(ii) ©TKiiSfli, [i] tPitHTSs. 

[HI] {ristt-S, h:^->'^''f>y-<^*'^XS^.^, (Tg) , 
IS=JS5^'I4^(G'). (Ts-T77),*6<4<7)M, (T7)-TB)t)^ 
HjCI]«)«^t|pli($'Cfe'5. 

75< ^ e> n S o 
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^ X y OL J — )V A JiJ- y ^ ^ ^ H 2^Jl/f^SDfe/t:X7iy — 

®t*x:73^>' — ;PAx^U'>^=^^-tf-f K 2 =^ )V "r- y ^ }vm 

^(Dm.^'^m in . t'X:7aLy — ;l'AX5^^>:t^r1?--f K2^;l'f^Jra!|^t 

:7a:y — ;^Ax5^^'>:^-=^^■^^-f K 2 ^ y ^ )\^m iz<Dmi^ 

®b';^7^iy — J^Ax5^^>:t^-t^-r H 2 ^ )U m tarn l ^ y y ^ )vm. 
t. (Dm^-^ m ^ -J y =- )v :^ ^ > -i y 7 — h -(^ o V > iti^r^i^ 

;i'A:/n tfu>:t^U-'f H 2 t)\^iilmmty=-uy^)Vls&x K^-fexjn: 
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t©a$s^iK3t, 1. 4 - y 57 >-:^^--'u t ^-N + it u > v^-f V -> 
(Dt'x:7x/--'i'Ax5^u>^^-ti--r H 2^:;K>J-iD!|^/'tiX7xy — 
'JT ^ >-e'^ix'/'{bi>fe'i^Ux;^5^;>i:. t*:^:73iy — ;i/Ax^u>ji- 

(8)t'X7xy-;UAX5"V>:r^1i--f K 2 =E)V^nm/ \f.7.y :iL J - 

>?7s>T"^U'7<bbfc#Ux;^7^;v^. h:;^:7xy-;wA^Dfu> 
®t'7L7x/-;uAx^u>:<i-^-tJ-< H 2 ^ )U iM^ t ^ u y 9 ji^m. 

$r. ^4iiJ-pl5^^>>'TS>T':7U'7^bbfc^UX7.v^;Ua:. k*7>7x 
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;UAyaf^>^=^^-9-'rK2t;U{^tt]il^t5^U7^;i'^/H7^-b:->»m 
X7^;ut, f7^:73iy-Ji'Axg-ix>^=^-y-'fH2tJH^sn!fei/t'x:7 

;^Ax5^u>^=^^-t^-rh'2^;^^^^)D!^^:•1'v:7^;^mt(Da^^^l^!I<h© 

7K m s & w-r s 4? 'J X X 7" ;u ( A ) , # 'J ;^ ;p 7r> > ^ ( 2 ) t u 
(1) ^h^yh^i^^^^-"^^ i^^5-;^^>^ + t^'f 
K^j:t*i:^»wx7^x;KbMJ«<^)#?ET. iso-zso-cirjo^ftb, Bft 

^UiS^>i^^-c^i4$n:t#uxx7^;u (i) «5 0~i40"cir-r 

( A ) i5 J: il I' =fc 0 ffl ^ 'J * — -Jl^ ( B ) t:: 7l? U V -> 7 ^> - h 
(C) $:5P£;$-I±^- SJiS^ -a:^^*'^ *kJ^lw cfc 0 ^^fj 
V^S i: t>-T?^^. -SI ffl -51 tg 75: J§ JPJ i: b T « , ( V Jl- X 
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y 7' ^ Jl^ -Jr h > ) : X X x ( ^ X 5^ ;U ) ; 7 5 K ^ 
( 5^ ;u * ;u A 7 5 H , ^ 5^ JU 7 -fe h 7 5 K 7i t* ) *5 J: ^^X 5^ ;u 
gl (^i.^tKD7^>^j:^) ;iCi:c^<V->7^-h (C) »C?*UT^ 
ffi 1± ^ © ^ ^> ^ ^ o 

-fyv'74^-h^^^"tS5}^'JXX7^JU:^U'7j?U-7— (a) li5 0~ 

1 4 0 -c T , b!j IB 7K ^ S ^ W r S JJt U X ;^ 5- ;nc u V -> 7 ^ - h 
^ffl^^^^iit>-e^^. ^ffl pjtg^t?g?pj t LTH. ^§«Etg^J (h;wx 

>. =^>^>7it') : ^ h >m (7-th>, ^5^;UX5^;U^h>, 

;l"r V ^5^;U^r h >'^C t' ) ; XT. (P^X5^;l/;iC t*) ;7SK?S 

( ^ ;u ^ A 7 5 H . ^ ^ 7 ir h 7 5 H if ) 43 i tXx - ;w 
m ( 7^ H ^ t H n 7 ^ > /<£ t' ) nc t' <D -I" y -> 7 — h ( 3 ) »c *r L X ^ 

>:7i/7i^'&-ir^i4snfe5j^'jx7.7^;i^ (i) tt. (a) t7 s. >m 

i tie J: 0 ^§en^. mm-^mf3.mmti.T\t. ite (a) ©ssiii^ic 

^ ffl U ;^ t> o 1 1=1 ^ T S ^> . 

^14$nTii7iVi5}5UX7.T-JU (ii) li. 7KMS^WT^5i?UX7.7^ 

(i) t (ii) ^£rg^-r-5^*<tUTfi. 0) (i) (ii) ^- 
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(ii) ©55SJ*«g::oTU^i/^, ^ tm ^ y h ^ y ±i y h i^t)^ 

( 'J > 7 Ji/ + X X 7^ ;u ?i ) ^ ffl ^ C t T # -5 . 

(i) t (ii) (7) ?g m »s Ttc tfc ^ . yk^nmt^ ^mMti^^T ^ 

^ ^ ^g * -r S * tw , ^ .-^x 1 0 0 T © ^ ?PJ 1* t » * I- o 

M idi © ^ e ?fi > mmM, m feo ?jp t' «^ w © ^ jq jsu ^ ^ u 
s e, t a 53- I- « iKS7&«ji^ 2 ~ 2 o Mmom^t u-c#e»n-5. 
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^7^ — l\ — S ^ V \ ^ 



^mm I - 1 

JtSb. 0-1 5mmHg©MffiT5B^Fp1Sf£?Ufem. 1 1 OX: 

T 1 1 0 -C-C 5 l^rRTJ5f£?^fT<.^, ;*:Vi-Cll5i^?nJU. SS^pi^^^^s 7 2 
0 0 00D'^U'^>^14'J^'J^^'5^^^ (i-1) ^t^'i'Si" 

OgP, 7^U:75';i.m2 17gf5«rSET, 2 3 0 X: -C 6 m mMim ^ G 
P C ^ 5^-^ fi 2 4 0 0 , 7K:^®05 1, ^<iE 5 © S2 14 S n T 
#'JX7.7^;U (ii-1) ^#^c. 

•>u5'>^tt^ux7.5^;v (i-1) 2 0 o^t^^-^nx\,^rj.i^yjr^ 

iJX7.7^;W (ii-.l) 8O0g|i^g^Mx5^;U2O0Oa5lC^®f. ^I'&b. 
j.-^_;>(^>-$r_ (TBI) <Di^^x5^;l/ ?#;^c:. 

-SPMffi^J^U. h±-A-r>;?'- (TBI) ^mgtbfc. T g 5 5 
■C. T7jlil28X:, Tslil40*C-lrfe-p^o 
( h :h - 0) {'^ ) 
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^,'_^_^^g^cg}iEOD^:^-/^''f>y- (tbi) (Dmmj^^)vmm2 4 

8t:, mm^& 2 4 c p s ) 2 0gl5, ->7->y;U-KR04gl5S:An. 
5 oriCTTKiCT^^iS^^^lt — Tl 2 0 0 0 r pmTj^i^L, i^ — fC^ 

0%!?g®i«2 9 4ai. F5'->J^^>-fe'>x;^*:>^:^hU'^A0. 2g|5 
1 2 0 0 0 r pmlcmJ^b/J:**?.. _hfeh:h-^ti|sf^»«i^SAb 1 Oii- 

r^m.n\^rz^ r^i^x- :L<DU^m^mi^^ii^z^^&t^^<^^ ^^^^^^^ 
fgnjash^- (T-ii) ^%t^^ v.±-m.=?-(onmnj^it.m.\-s-o . 9 

5:)-^g9 8 0 0 0©'^U5'>^i45i^UXX5";U (i-2) 
0 0. 7jcgLSfi52 5, ^flB7tD^14^nTl/i^tl/i5}?iJX7.^JU (ii- 
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2) ^%rzo 

^ y^'i^it^') :l7.^)\^ (i-2) 2 5 0a5t2£tt^nTV^;il^# 
ijXX7^;W (ii-2) 7. 5 0g|5=&BlFgfX^;U2 0O0gBlZ^«S> fl^U> 
|,-^_;X'^>>9'- {TB2) (01^^X5^ Jl'Jgjflt^r^tfc. 

-aSMEE^JSU, h:h-A''r >:^*- (TB2) Tg«56 
X:, TTjttlSB'C, Tslil52'CTfc^fc. 
( h :J- — O fi£ ) 

S 2 5 c p s ) , }$<^iajg:feit>'^a-^iai&Sr6 0'Cl3 3£^^.UA 

^ *S I - 3 

j^jb, s e. I' 1 0 ~ 1 5 mmH g ©j^ET 5 mmKmi^^^^ 1 6 0-C 
'jf:\,^x-. so-c^T'J^^b. iilFmx^;i'tf3T<v^q>>'<y->T^ 

- h 1 8 8 SB t 2 P?f RH S ^ ?T </ W y -> 7 - h ^ ^ 1^ # 'J - < « 
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jL7.v^ )V ( i - 3 ) 5: t# fc. 

ji IE t (SI t$ t' 7. 7 a. y - J U A X ^ W > ^ + ti- -f H* 2 ^ # in ife 7 2 

3 0-C-C6P$PBimi®'&U, ^t^Tl 0-1 5mmHgroj®EEt:5B#^^S 

i/i # U X 5^ ;u ( i i - 3 ) - 

^uT^i4#ux7.7^;u(i-3) 2oosi5t^i4snx«.^;iv^^^u 

X7.^;l' (ii-3) 8 0 0gI5^STF^X5^JU/MEK (1/1) il^j^^fO 
2 0 0 0 gPl'Sft?. jg^ >5^- (TBS ) © SIP K X 5^ JU / 

-gPi^E^J^U. h:t--yW>^- (TB3) $r^!?iU;rc» T g 5 2 
( h ^ — O fiJt) 

(TBS) (;5B^SEX5^;W/MEK^?^&^lfitf'JI-2t 
[p)t$JCb:t---ffcb> &Sd 5 0 75^6/imc^*:fE^<Dh^- (T-I S) 

^iS^aj I -4 

( h :^ — A' > — CD ^ ^ ) 

HJSlfij I - 3 t f5i^il{' UT, f ;^ :7 y - ;uax^ u >*^it-f H 2 ^ 

JU#lin!!«3 6 6 9 SB, >f V 7 5^ 2 7 4 SB *5 J: O' 1= 7X h 'J ^ 'J hSE 2 
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^^m i 9 0 0 0 (DO l^T^i*'!^ 'J XT; ( i - 4 ) &?#fco 

xx^;v (n - 3) so o gp^B^mx^^jw/ME 

K (1/1) ?g^^^2000a5f-^g?, h:J--A''1'>5^- 

(TB4) OBtegX^;i'VM E K}g^$r?f fc. 
-SPi^ffi^^U. h^-AW>^-- {TB4) Tgtt5 2 

■C, T7}»129t:. TslilBl-CT&^^c. 

( h — © r)c ) 

,.-^_;^>f>-5^- (TB4) OS^SEX^^Jlz/MEKj^lSc^r^MiPJI-lt 
j,-j-_^tL., egdSOd^eMinro^fBBjrohr^- (T-I4) 

1 \Z7ji-t'o 

iti&m I - 1 

( — A'-f >y — cD-g-^) 

mm¥*^^^^§ 8. 0 0 0 0)Jt«t h AW >i5^- (CTBl) ^ m fc 
it^h:h-/W>^^- (CTBl) C0TgH57T:, TTittlSet:. T 
slil3 3'CT$)-3fc. 
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^-^-P^r^mt^o^it^h^-n^ (CTBl) 1 0 Ogi5. iSStx 

^)VnW.1^^^. ->7:z>yJl.-KR04^^An, 5 0 ^ T T K 

(CT- I 1) h 0 . gstrfer^fc. 

If « ^ ^ ^ 1 T . 

( h ± — CT) <^ b£) 

h:>--A'>r >5''- (TBI) ~ (TB4) S « tb V- :^ - A -f 
>iS^- (CTBl ) ^ 1 0 0 SB, ^ .J-t U > V U '^'N* - ^ 7 S|5i3.kl/->T 

^■r, -.>->zcJUS^-ti- (H# = m<KX^ (^)ia FMI OB) 
O.X-riffi*S-&Ufe^> -^^^^ ((*fe)?femSS PCM-30) Tig^ 

MD S - I ) T'^)gib-^lSd 5 0 75? 5 ~ 2 0 Mmro h:^- 
a^^^§fc. ^l/^T. b 1 0 0 asi^u rJ'-JWe^ U 0 . 5 SP 
:&1^>y;i.S;MCTrg^UT, (T-IVl) ~ (T-IV4) :teJ; 
i;^Jt«th:J-— (CT-IVl ) 



|ISS«SJIV-5 
( h :^ — > ^' — 
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> (MEK) ft'lCT, 1. 4-7'^>i?:t-;l'7gl5i3J:C>'<V3i^D>v? 

-rvv'T^ - h 3 4 xnr 8 o "ct s mms:jt^'^n\^^ . mmw-m^ 

8 0 0 0 >^^^-^) ^7.5^)1 (i-5) $rf#fc. 

■:7U'5'>l^fe*'JX^^J^ (i-5) 2 0 0^tmf6^JI-2T'&fiEb 

fc^i4^nT«/i^i'i5i?'Jxx5";]/ (ii-2) 8 0 0 ^^umm I -1 iim 
mizmmwi. mnvs^^i., ^^B^coh^-j^-f (tbs) ^nra. 

TgttSB'C. T7?«129*C. TslilSl'CTfeofc. 
( h — OfPfiE) 

^SSfisJlV-l H:J---fl::U, K:^- ( T - IV 5 ) ^t#;fco 

yvc^m (3 1 ) ^# . 

l^ii^nTlifxi/id? U XX^^JU [x H# U -7-] (ii-3) 6 4 gU . K 
0'Cl::TTKS:3j^^5*-!^-"^l 2 0 0 0 r pm-Cltl*L.. 
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^ft^-frfc. ^mic, ^^z>it'^m (01) 2. 7gp^tnA^^5-& 
^, c:n^h:^-^^5i•5^^§^s (si) trs. 

000rpmtCtt#b'^.C>5^b» ±t&hi--^nmm (SI) «rfiAbl 

h:)- — ^!^[T-loog^Jl'=I^-r^;^->u;bo. ssss- 

(T-ni) cftDht^ — >''^'t'>'5^ — fiS:3:)-«^« afi^^i^ij-^aii 
140 0 0, §c^i^5)-^Stt2 0oo, ^^xfs^,-^, (Tg) tisat: 
-c * o ^c. i¥ fls !e ^ ^ ^ 1 I' ^ o 

0»j n - 2 

( h :h-©Slii^J) 
t-_;^!3— f*Hr:rU7j^'JV- (a2) 15. 5gi5, t'vH^J^Uv— (ii 

-3) 6 4gP, g^^x5^JW7 8. sSB^An. mit-b^^^ufc. ;^ViT. 
l^,j^^O_;i^yo/'^>hU^'\^--h2 OgB. ->T — >"7*;i/-KRO 
4SI5^An, 5 ortCTTKi^7}^^ = ^-y---ri 2 0 0 0 r pmTM*?- 

V. i^}-\z mm, 6^^^^rz. ^^^yit^m (01) 2. 4 

unmm ( s 2 ) t r 2> . 
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— (T-n2) ^^tz. 

(T-n2) 4" (D h /W > y-P5c^^-cD. m^W^i^6^^mii 
18000. St5pi5^^gti 2000. :» 7.^^.^. (Tg) {JSZX: 

^ j£ 01J n - 3 

( -7* U tJ? U -7 — (D Si 0IJ ) 

;i'Ax^u>*4^-y-'r h*2^;u{^ira#i7 2 4gp, -i'v^^;nsfe2 7 ess 

j5^US^zr9-)V^>^^^-r H 2BC«:An, '^tt-C2 3 0-C-C8Pt 

^, 16 0"CST?^aiL'X. ::niC3 2gP«)M7K75'Jl'S[=£fiDAX2^ 

FbT R b Ac. -e , 8 o *c ^ x- *n u . h x > x < v d > 
V ->T^- hi 8 amh 2 mmm.fB^n^^mmw-i^'^^m 13000 

©-fV->T^-hS-^W:/U'l?'JV- (a 3) ^mtzo 
iv^ K ' J V — © S! it ^JiJ ) 

4SB, ^U7^;um>'^5^^1^X7.5^;U5 1 eaSSr^lET. 2 3 0*0X6 
K^raMfiS-^b. iJcUiXl 0~1 5inmHg©MEEXBi7jcb:^j:*^^5B#rB^ 

s b X . e — ^ a 2 4 0 0 . 7jc s fas 2 cd 5=-' h # • j -7 - ( i i - 

4 ) € . 

( h ^ - ® S4 0>J ) 
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yf-^~pq\Z^m(D-:ruyi^')T-ia3) 15. 4gI5, t'-;;K#Uv 
— (ii-4) 6 4^. h)i^Ji>4 0^i5^U;^^)VJL^)l^h> (ME 
K) 4 0gP€:Xn. lt#bf§«?Ufc. :k^^X'. '^>5^XiJX'Jh-;U7^ 
h^'^'\*-h2 0eB, ->7->:?'Jl' — KR04gB$:An. 6 0*CI'T: 

TKis:*^5+-y---ri 2 0 0 0 r pm-eitJ^b. i^j — t-ig®. ^J-tSt^ 
^<^5-ii-fc. ::n^:l-:^--^>^^s^^g^s (S3) t-rs. 

(T-ns) ^<Dh± — /-<'f>y — !s!SL^<D, ss^i^5}-^s« 

1 1 0 0 0. ©[^i5^J-^S« 2 0 0 0. ^ (Tg) »5 2*C 

n js i?*J n - 4 

( 7" u 3}? u V - © Si 0y ) 

;i/#tP!^6 6 995. -rv:75^;ug?2 7 4SI5^ckr/l!i7Kl-U^'J-y hK2 

4 ) ^ fc. 
( h :^ - OD sa fiRJ ) 
t' — * — f*^lCBflfB<^3?'U7j?iJ-7— {o4) 15. 5gP. -x-vKjJ^UV 
— (ii-4) 6 4gl5, h;i/X>4 0SB43j:t^MEK4 0gC^An, 
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L ^ ^ U o 'A^^-C. h >J ^ 5^ P - 7- o A- > h U h 2 0 BP . 
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